Backgrounds/Aims: This study was designed to compare the recurrence patterns after curative hepatectomy, to compare the prognosis according to the initial site of metastasis, and to investigate the independent predictive factors associated with extrahepatic recurrence in hepatocellular carcinoma (HCC) patients after curative hepatectomy. Methods: From January 2000 to July 2009, 307 patients underwent curative hepatectomies for HCC at our institution; 152 patients showed recurrences. Patients were divided into 2 groups according to their initial recurrence site: the intrahepatic recurrence (IHR) group and extrahepatic recurrence (EHR) group. The IHR group was comprised of 111 patients and the EHR group was comprised of 41 patients. The study investigated the preoperative, intraoperative, and postoperative factors related to the recurrence pattern retrospectively and compared the prognoses of the patients. Results: A five-year survival rate after an initial recurrence was lower in the EHR group (21.5%) than the IHR group (36.3%) (p＜0.001). The preoperative alpha-fetoprotein (AFP) level was an independent risk factor for extrahepatic recurrence (p=0.014). Conclusions: Patients with a preoperative AFP level greater than 200 ng/ml have a higher incidence of extrahepatic metastases after a curative resection of HCC. Increased level of preoperative AFP is an indication for a short-term follow up hepatectomy. 
INTRODUCTION
The five-year survival rate for hepatocellular carncinoma patients following hepatectomy is approximately 50%. [1] [2] [3] One of the main causes of such poor prognosis is tumor recurrence. 1, 4 The 5-year tumor recurrence rate is up to 80%. 1, 4 HCC recurrence after curative hepatectomy often occurs in the liver (64-86.5%), and extrahepatic recurrences are relatively infrequent. [5] [6] [7] Extrahepatic recurrences have a worse prognosis, mostly likely from their presentation at multiple sites with aggressive features. Many patients with extrahepatic recurrences are poor candidates for surgical resections. Chemotherapy might be considered the only treatment for systemically advanced HCC, but it is ineffective and requires further investigation. 5, 8, 9 The objective of our study is to evaluate the patterns and clinicopathologic features of the extrahepatic recurrence of HCC after curative resection, based on data from HCC patients at the Korea Cancer Center Hospital.
METHODS
From January 2000 to July 2009, 307 patients underwent curative hepatic resection for HCC at the Korea Cancer Center Hospital, Seoul, Korea. The medical records of all the patients were retrospectively reviewed.
Patients with distant metastases or other malignant neoplasms at initial diagnosis were excluded.
Among the 307 patients, 240 (78%) were men and 67 (22%) were women. The mean age was 54.2 years, ranging from 26 to 77 years. The mean follow-up period was 40.9 months, ranging from 2 to 120 months. After curative resection, all the patients were followed every 3 months for 2 years as outpatients until the recurrence or metastasis was found. The complete blood cell count (CBC); liver function tests (LFTs) (including aspartate Fig. 1 . Comparison of survival rates between intrahepatic recurrence (IHR) and extrahepatic recurrence (EHR) groups after curative resection of hepatocellular carcinoma. The IHR group shows a better cumulative survival curve than the EHR group. The five-year survival rate of IHR and the EHR groups were 36.3% and 21.5%, respectively. 
RESULTS
The five-and 10-year overall survival rates among the total 307 patients were 65.1% and 55.4%. The five-and 10-year disease-free survival rates were 46.6% and 40.5%.
Among 41 patients with extrahepatic recurrence, 25 had only extrahepatic recurrence and 16 had both intra-and extrahepatic recurrence. The lung was the most frequent site of initial extrahepatic recurrence, in 24 patients, followed by the lymph node and bone ( Table 1 ). The five-year survival rates in the IHR and EHR groups after recurrence were 36.3% and 21.5%, respectively (p≤ 0.001) (Fig. 1 ).
The clinicopathological and patient caracteristics of the IHR group was compared with the EHR group. Factors related to extrahepatic recurrence by univariate analysis were female gender, preoperative ICG R15 ＜10%, preoperative AFP level ＞200 ng/ml, major anatomical resection, and tumor size ＞5 cm. The number of patients with liver cirrhosis was larger in the IHR group. The rate of recurrence at less than 6 months after resection was high in the EHR group ( Table 2 ).
The factors that related to the EHR after univariate analyses were subjected to multivariate analysis. The time to initial recurrence, which also showed significant relation to extrahepatic recurrence, was excluded from evaluation by multivariate analysis. A preoperative AFP ＞200 ng/ml was the only independent factor related to extrahepatic recurrence after multivariate analysis (Table 3) .
Depending on the site, the character of the recrurence and the patients medial condition, various treatment mo- CI, confidence interval dalities were employed for the patients who had an extrahepatic recurrence. Table 4 shows the different management strategies applied for these patients. Although most patients with extrahepatic recurrence, regardless of recurrence site, died within 2 years of the recurrence, we did notice that there were long-term survivors among the patients who had lung metastases with surgical resection.
However, because of the small number of patients and the diverse treatment strategies applied, a statistical analysis was not possible.
DISCUSSION
Due to the increased sensitivity of diagnostic modalities and effective screening strategies, the rate of early detection of HCC has risen, and this has resulted in im- The purpose of this study was to identify factors related to EHR, which are known as having a worse prognosis as compared to IHR after curative resection of HCC.
Many studies have shown that elevated preoperative AFP levels relate to a poor prognosis. Farinati's large multicenter survey of 1,158 patients with HCC reported that patients with AFP ＞400 ng/ml had a poor prognosis. 12 Tangkijvanich et al. 13 also demonstrated that HCC patients with AFP levels ＞400 ng/ml showed poor prognoses. In our study, AFP levels ＞200 ng/ml was significantly related to extrahepatic recurrence. This suggests that elevated preoperative AFP is a risk factor for extrahepatic recurrence and thus a poorer prognosis. A recent study by Yang et al. identified the presence of circulating hepatocellular cancer stem cells in the peripheral blood of HCC patients. 14 Further study showed that the recurrence rate of HCC after hepatectomy related to the preoperative levels of circulating cancer stem cells. The circulating RT, radiation therapy stem cell levels were found to be a strong predictor of extrahepatic recurrence after hepatectomy. 15 We expect future research to reveal the influence of cancer stem cell levels and preoperative AFP levels on extrahepatic recurrence.
The prognosis of recurrent HCC relates strongly to whether the patient is a candidate for local treatment of the lesion. According to a study by Shimada et al., the survival rate was higher in patients with recurrent HCC who underwent loco-regional treatments (such as hepatectomy, lipiodolization, and percutaneous ethanol injection) than in patients with systemic recurrence who were not eligible for local treatment. 16 Lo et al. 17 reported that even the isolated extrahepatic recurrence of HCC can have an improved survival rate with surgical resection of both primary and metastatic lesions, compared to systemic disease. Our study also had long term survivors among those who had aggressive local treatment for extrahepatic recurrence. In our institution, we try to apply aggressive surgical treatment to all eligible candidates.
In summary, extrahepatic recurrence occurred in 27.0%
of all recurrent patients after curative hepatectomy. Early recurrence (within 6 months) was more frequent in the EHR group. Prognosis was poorer in the EHR group.
Among all the other preoperative factors evaluated, AFP was the only predictive factor for extrahepatic recurrence.
The most common site of extrahepatic recurrence was the lung.
In conclusion, we suggest careful follow-up of patients at high-risk for extrahepatic recurrence, especially in the early postoperative period, and aggressive management for extrahepatic recurrence. Development of differentiated follow-up strategies can be beneficial for patients with higher risk of extrahepatic recurrence. Further study and long-term follow up are needed to elucidate the effect of these measures on prognosis.
